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DETAILED ACTION 
Information Disclosure Statement 

The examiner has considered the items listed on the Information Disclosure 
Statement filed 12/29/2003 and a signed copy of Form PTO-1449 is herewith enclosed. 

Response to Arguments 
Applicant's arguments in Applicant's Response filed 2/24/2004 have been fully 
considered but they are not persuasive. In particular, Applicant's allegation that "there is 
no motivation or suggestion in the Hsia reference or the other cited references to 
modulate the composition as in the present invention of claims 1 through 9 and 1 1 
through 12" is left unsubstantiated while the previous Office Action mailed 1 1/19/2003 
explained that the only issue at hand is the lack of teaching of the specification of the 
particular kinds of first and second oxides of different etch rates in Hsia et al (see page 
4 of said Office Action), and that in this regard it was noted in said Office Action that it 
had long been known in the semiconductor device art of Applicant's invention 
(semiconductor device capacitors) (a) that BPSG is a standard material selection for 
capacitor sidewalls with reference to Ando column 2, lines 1-14 in which he teaches the 
use of BPSG as a capacitor sidewall insulator in a method including the etching thereof 
for self-alignment, and (b) that it has been known through Haller et al in the same art for 
years that the etch rate of BPSG can be markedly varied by doping BPSG with 
germanium, with specific reference to the abstract and column 2, lines 65-67 (inter alia 
the statements that "germanium concentration of 5% to 25% provides the preferred 
increased selectivity of the etch"), column 3, lines 17-24, that in particular refers to 
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Figure 2 showing the functional dependence in the etch rate of BPSG as a function of 
Ge-doping percentage. It follows from (a) and (b) that a standard selection of doped Ge 
BPSG layers for the first oxide and second oxide would have been obvious to one of 
ordinary skills in the art. Applicant is reminded in this regard that it has been held that 
mere selection of known materials generally understood to be suitable to make a 
device, the selection of the particular material being on the basis of suitability for the 
intended use, would be entirely obvious. In re Leshin 125 USPQ 416. 

Furthermore, Applicants allegation that modifying "the Hsia reference to 
modulate the composition in each layer, would alter the fundamental process that the 
corrugated structure is formed (sic)." No explanation is given by Applicant to support 
said allegation. While it is not entirely clear from the structure of this sentence what 
Applicant means, said sentence is interpreted to mean "modifying the Hsia reference to 
modulate the composition in each layer, would alter the fundamental process in which 
the corrugated structure is formed". But the modification is only a matter of material 
selection, while the process is entirely feasible through alternating graded doping, 
whereas only the device and not the process of making the device is applied for through 
the claims. 

Next, Applicant alleges that Hsia et al teach away by maintaining the composition 
of each layer to be the same. However, in response to this allegation examiner points 
out herewith that layers 62 and 64 are formed of silicate glass (Hsia et al, column 4, 
lines 49-57), which, parenthetically is a broader term of BPSG, said layers 62 and 64 
distinguished from each other by having different etch rates, and therefore the 
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statement that layers 62 and 64 inherently must have different compositions follows 
from a proof ad absurdum: identical compositions necessarily result in identical sets of 
physical and chemical properties. The different compositions in Hsia et al result from 
different methods of making, i.e., plasma CVD and thermal CVD. However, this is 
irrelevant to the conclusion of different compositions. 

In view the conclusion by Applicant of "impermissible hindsight based solely upon 
the Applicants' disclosure", based as it is on the above allegations, is not persuasive. 

The final argument by Applicant that "if the Ando reference is assumed to teach 
side-wall capacitor structures formed from BPSG, any combination of the cited 
references might and would result in replacing the layers of silicon dioxide in the Hsia et 
al reference with layers of BPSG having a modulated density while the composition of 
each layer remains constant" is defective in several respects: (1) no assumption 
concerning the teaching of BPSG sidewall capacitor structures by Ando needs to be 
made, because Ando teaches exactly this (Ando, loc. cit.); (2) replacement of the oxide 
layers in Hsia et al following Ando and Haller does not necessarily amount in 
replacement of silicon oxide, - although there would be nothing incorrect about that, as 
a material embodiment teaches silicate glass for said oxide layers (column 4, line 54), 
while (3) the compositions of the two alternating layers following Ando and Haller 
necessarily are different because of the argument given in the paragraph just above. 

All other arguments in traverse made by Applicant depend exclusively on the 
arguments of traverse discussed above. 
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In view of this, the examiner has no choice but to let the rejections made in the 
previous Office Action stand. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et al 
(5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference to 
Figs. 6-8: Hsia et al teach a semiconductor memory device (cf. column 1 , line 6 and 
column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: 

at least one layer of a nonconductive oxide with a first etch rate 62 (cf. 
column 5, lines 33-35); 

at least one layer of a nonconductive oxide with a second etch rate 64 (cf. 
column 4, line 66 - column 5, line 1 ); 

said nonconductive oxide layer with second etching rate having a portion 
contacting at least a portion of said at least one layer of nonconductive oxide with 
first etching rate (see abutting layers 62 and 64 in Figure 7 in Hsia); 
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at least one layer 26 (cf. Figure 5 and col. 2, 1. 2) of dielectric material 
(polysilicon is a dielectric material) covering at least the sidewall surface of the 
said capacitor cell; and 

at least one electrode layer 28 (cf. col. 2,1.1-11) deposited over at least a 
portion of the at least one layer of dielectric material. 

Hsia et al do not necessarily teach the nonconductive oxide with first etch rate to 
be boro-phospho silicate glass and the nonconductive oxide with second etch rate to be 
germanium boro-phospho silicate glass. However, the use of boro-phospho silicate 
glass (BPSG) is a standard choice for the side wall in capacitors in the semiconductor 
device art as evidenced by the description of the prior art by Ando (cf. col. 2, 1. 1-14 and 
Figure 4; in particular BPSG side wall 24, cf. col. 2, 1. 4), while it has been known for 
years that germanium doping of boro-phospho silicate glass markedly increases the 
etch rate (both wet and dry) of boro-phospho silicate glass, as witnessed by Haller 
(Abstract, fifth and sixth sentence; column 2, lines 65-67, and column 3, lines 17-24; cf. 
also Figs. 2 and 3). 

Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B2O3 - P2O5 - Sj02, hence a nonconductive oxide) for the aforementioned at 
least one layer 62, and to select germanium boro-phospho silicate glass (also a 
nonconductive oxide) for the aforementioned at least one layer 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
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the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et al 
(5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference to 
Figs. 6-8: Hsia et al teach a semiconductor memory device (cf. column 1, line 6 and 
column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: 

a plurality of layers of a nonconductive oxide with a first etch rate 62 (cf. 
column 5, lines 33-35); 

a plurality of layers of a nonconductive oxide with a second etch rate 64 
(cf. column 4, line 66 - column 5, line 1 ); 

at least a portion of at least one layer of said plurality of nonconductive 
oxide layers with second etching rate contacting at least a portion of at least one 
layer of said plurality of nonconductive oxide with first etching rate (cf. Figs. 6-8); 

at least one layer 26 (cf. Figure 5 and col. 2, 1. 2) of dielectric material 
(polysilicon is a dielectric material) covering at least the sidewall surface of the 
said capacitor cell; and 

at least one electrode layer 28 (cf. col. 2, 1. 1-1 1 ) deposited over at least a 
portion of the at least one layer of dielectric material. 
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Hsia et al do not necessarily teach the nonconductive oxide with first etch rate to 
be boro-phospho silicate glass and the nonconductive oxide with second etch rate to be 
germanium boro-phospho silicate glass. However, the use of boro-phospho silicate 
glass (BPSG) is a standard choice for the side wall in capacitors in the semiconductor 
device art as evidenced by Ando, while BPSG is known for ease of deposition at 
relatively low temperature, reduced stress, and relatively low glass flow temperatures, 
while it has been known for years that germanium doping of boro-phospho silicate glass 
markedly increases the etch rate (both wet and dry) of boro-phospho silicate glass, as 
witnessed by Haller (Abstract, fifth and sixth sentence; column 2, lines 65-67, and 
column 3, lines 17-24; cf. also Figs. 2 and 3). 

Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B 2 0 3 - P 2 0 5 - Si0 2 , hence a nonconductive oxide) for the aforementioned at 
nonconductive oxide 62, and to select germanium boro-phospho silicate glass (also a 
nonconductive oxide) for the aforementioned nonconductive 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et al 
(5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference to 



Application/Control Number: 09/921 ,423 Page 9 

Art Unit: 2826 

Figs. 6-8: Hsia et al teach a semiconductor memory device (cf. column 1 , line 6 and 
column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: 

a plurality of layers of a nonconductive oxide (with a first etch rate) 62 (cf. 
column 5, lines 33-35); 

a plurality of layers of a nonconductive oxide (with a second etch rate) 64 
(cf. column 4, line 66 - column 5, line 1 ); 

each layer of said plurality of layers 64 having at least a portion thereof 
contacting at least a portion of at least one layer of said plurality of layers 62 (cf. 
Figs. 6-8). 

Hsia et al do not necessarily teach the nonconductive oxide layers 62 to be boro- 
phospho silicate glass and the nonconductive oxide layers 64 to be germanium boro- 
phospho silicate glass. However, the use of boro-phospho silicate glass (BPSG) is a 
standard choice for capacitor side walls in the semiconductor device art as evidenced 
by the description of the prior art by Ando (cf. Fig. 4, col. 2, 1. 1-14) while PBSG is well 
known for its ease of deposition at relatively low temperature, reduced stress, and 
relatively low glass flow temperatures, while it has been known for years that 
germanium doping of boro-phospho silicate glass markedly increases the etch rate 
(both wet and dry) of boro-phospho silicate glass, as witnessed by Haller (Abstract, fifth 
and sixth sentence; column 2, lines 65-67, and column 3, lines 17-24; cf. also Figs. 2 
and 3). 
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Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B2O3 - P2O5 - SjC>2, hence a nonconductive oxide) for the aforementioned at 
nonconductive oxide layers 62, and to select germanium boro-phospho silicate glass 
(also a nonconductive oxide) for the aforementioned nonconductive layers 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et al 
(5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference to 
Figs. 6-8: Hsia et al teach a semiconductor memory device (cf. column 1 , line 6 and 
column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: 

at least one layer of a nonconductive oxide (with a first etch rate) 62 (cf. 
column 5, lines 33-35); 

at least one layer of a nonconductive oxide (with a second etch rate) 64 
(cf. column 4, line 66 - column 5, line 1 ) having at least a portion thereof 
contacting at least a portion of said at least one layer 62 (cf. Figs. 6-8). 
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Hsia et al do not necessarily teach the nonconductive oxide layers 62 to be boro- 
phospho silicate glass and the nonconductive oxide layers 64 to be germanium boro- 
phospho silicate glass. However, the use of boro-phospho silicate glass (BPSG) is a 
standard choice for the side wall material in capacitors in the semiconductor device art 
as evidenced by Ando, while being known for its ease of deposition at relatively low 
temperature, reduced stress, and relatively low glass flow temperatures, and, 
furthermore, it has been known for years that germanium doping of boro-phospho 
silicate glass markedly increases the etch rate (both wet and dry) of boro-phospho 
silicate glass, as witnessed by Haller (Abstract, fifth and sixth sentence; column 2, lines 
65-67, and column 3, lines 17-24; cf. also Figs. 2 and 3). 

Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B 2 0 3 - P 2 0 5 - Sj0 2f hence a nonconductive oxide) for the aforementioned at 
nonconductive oxide layers 62, and to select germanium boro-phospho silicate glass 
(also a nonconductive oxide) for the aforementioned nonconductive layers 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et al 
(5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference to 
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Figs. 6-8: Hsia et al teach a semiconductor memory device (cf. column 1 , line 6 and 
column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: 

a plurality of layers of a nonconductive oxide (with a first etch rate) 62 (cf. 
column 5, lines 33-35); 

a plurality of layers of a nonconductive oxide (with a second etch rate) 64 
(cf. column 4, line 66 - column 5, line 1) at least a portion of at least one layer of 
said plurality of layers 64 contacting at least a portion of at least one layer of said 
plurality of layers 62 (cf. Figs. 6-8); 

at least one layer 26 (cf. Figure 5 and col. 2, 1. 2) of dielectric material 
(polysilicon is a dielectric material) covering at least the sidewall surface of the 
said capacitor cell; and 

at least one electrode layer 28 (cf. col. 2, 1. 1-1 1 ) deposited over at least a 
portion of the at least one layer of dielectric material. 

Hsia et al do not necessarily teach the nonconductive oxide layers 62 to be boro- 
phospho silicate glass and the nonconductive oxide layers 64 to be germanium boro- 
phospho silicate glass. However, the use of boro-phospho silicate glass (BPSG) as the 
material for capacitor side walls in the semiconductor device art is well known as 
evident from the description of the prior art in Ando (cf. Fig. 4, col. 2, 1. 1-14), while 
BPSG is widely known for its ease of deposition at relatively low temperature, reduced 
stress, and relatively low glass flow temperatures. Furthermore, it has been known for 



Application/Control Number: 09/921 ,423 Page 1 3 

Art Unit: 2826 

years that germanium doping of boro-phospho silicate glass markedly increases the 
etch rate (both wet and dry) of boro-phospho silicate glass, as witnessed by Haller 
(Abstract, fifth and sixth sentence; column 2, lines 65-67, and column 3, lines 17-24; cf. 
also Figs. 2 and 3). 

Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B 2 0 3 - P 2 0 5 - Sj0 2 , hence a nonconductive oxide) for the aforementioned at 
nonconductive oxide layers 62, and to select germanium boro-phospho silicate glass 
(also a nonconductive oxide) for the aforementioned nonconductive layers 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et al 
(5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference to 
Figs. 6-8: Hsia et al teach a semiconductor memory device (cf. column 1 , line 6 and 
column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: 

a plurality of layers of a nonconductive oxide (with a first etch rate) 62 (cf. 
column 5, lines 33-35); 
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a plurality of layers of a nonconductive oxide (with a second etch rate) 64 
(cf. column 4, line 66 - column 5, line 1 ), each layer of said plurality of layers 64 
having at least a portion thereof contacting at least a portion of at least one layer 
of said plurality of layers 62 (cf. Figs. 6-8); 

at least one layer 26 (cf. Figure 5 and col. 2, 1. 2) of dielectric material 
(polysilicon is a dielectric material) covering at least the sidewall surface of the 
said capacitor cell; and 

at least one electrode layer 28 (cf. col. 2,1.1-11) deposited over at least a 
portion of the at least one layer of dielectric material. 

Hsia et al do not necessarily teach the nonconductive oxide layers 62 to be boro- 
phospho silicate glass and the nonconductive oxide layers 64 to be germanium boro- 
phospho silicate glass. However, the use of boro-phospho silicate glass (BPSG) as 
capacitor side wall material is standard in the semiconductor device art as evidenced by 
the description of the prior art in Ando, while PSGB is widely known for its ease of 
deposition at relatively low temperature, reduced stress, and relatively low glass flow 
temperatures. Furthermore, it has been known for years that germanium doping of boro- 
phospho silicate glass markedly increases the etch rate (both wet and dry) of boro- 
phospho silicate glass, as witnessed by Haller (Abstract, fifth and sixth sentence; 
column 2, lines 65-67, and column 3, lines 17-24; cf. also Figs. 2 and 3). 

Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B 2 0 3 - P 2 0 5 - Sj0 2 , hence a nonconductive oxide) for the aforementioned at 
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nonconductive oxide layers 62, and to select germanium boro-phospho silicate glass 
(also a nonconductive oxide) for the aforementioned nonconductive layers 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et al 
(5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference to 
Figs. 7 and 8: Hsia et al teach a semiconductor memory device (cf. column 1 , line 6 and 
column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: 

at least one capacitor cell 78 (cf. column 6, line 47) having a portion thereof 
formed by at least one layer of nonconductive oxide 62 (cf. column 5, lines 33-35) and 
at least one layer of non-conductive oxide 64 (cf. column 4, line 66 - column 5, line 1 ) 
having at least a portion thereof contacting at least a portion of said at least one layer of 
nonconductive oxide 62; 

at least one layer 26 (cf. Figure 5 and col. 2, 1. 2) of dielectric material 

(polysilicon is a dielectric material) covering at least the sidewall surface of the 

said capacitor cell; and 
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at least one electrode layer 28 (cf. col. 2,1.1-11) deposited over at least a 
portion of the at least one layer of dielectric material. 

Hsia et al do not necessarily teach the nonconductive oxide layers 62 to be boro- 
phospho silicate glass and the nonconductive oxide layers 64 to be germanium boro- 
phospho silicate glass. However, the use of boro-phospho silicate glass (BPSG) is a 
standard choice for the side wall material in capacitors in the semiconductor device art 
as evidenced by the description of the prior art by Ando (cf. Fig. 4, col. 2, 1. 1-14) while 
BPSG is widely known for its ease of deposition at relatively low temperature, reduced 
stress, and relatively low glass flow temperatures. Furthermore, it has been known for 
years that germanium doping of boro-phospho silicate glass markedly increases the 
etch rate (both wet and dry) of boro-phospho silicate glass, as witnessed by Haller 
(Abstract, fifth and sixth sentence; column 2, lines 65-67, and column 3, lines 17-24; cf. 
also Figs. 2 and 3). 

Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B2O3 - P2O5 - Sj02, hence a nonconductive oxide) for the aforementioned at 
nonconductive oxide layers 62, and to select germanium boro-phospho silicate glass 
(also a nonconductive oxide) for the aforementioned nonconductive layers 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 
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9. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et al 
(5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference to 
Figs. 7 and 8: Hsia et al teach a semiconductor memory device (cf. column 1, line 6 and 
column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: at least one capacitor cell 78 (cf. column 6, 
line 47) having a portion thereof formed by a plurality of layers of nonconductive oxide 
62 (cf. column 5, lines 33-35) and a plurality of layers of non-conductive oxide 64 (cf. 
column 4, line 66 - column 5, line 1 ), at least a portion of at least one layer of said 
plurality of layers 64 contacting at least a portion of at least one layer of said plurality of 
layers of nonconductive oxide 62; 

at least one layer 26 (cf. Figure 5 and col. 2, 1. 2) of dielectric material 

(polysilicon is a dielectric material) covering at least the sidewall surface of the 

said capacitor cell; and 

at least one electrode layer 28 (cf. col. 2, 1. 1-1 1 ) deposited over at least a 

portion of the at least one layer of dielectric material. 

Hsia et al do not necessarily teach the nonconductive oxide layers 62 to be boro- 
phospho silicate glass and the nonconductive oxide layers 64 to be germanium boro- 
phospho silicate glass. However, the use of boro-phospho silicate glass (BPSG) is a 
standard choice for the capacitor side walls in the semiconductor device art as 
evidenced by the description of the prior art in Ando (cf. Figure 4, col. 2, 1. 1-14), while 
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BPSG is widely known to be advantageous for its ease of deposition at relatively low 
temperature, reduced stress, and relatively low glass flow temperatures. Furthermore, it 
has been known for years that germanium doping of boro-phospho silicate glass 
markedly increases the etch rate (both wet and dry) of boro-phospho silicate glass, as 
witnessed by Haller (Abstract, fifth and sixth sentence; column 2, lines 65-67, and 
column 3, lines 17-24; cf. also Figs. 2 and 3). 

Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B 2 0 3 - P2O5 - Sj0 2l hence a nonconductive oxide) for the aforementioned at 
nonconductive oxide layers 62, and to select germanium boro-phospho silicate glass 
(also a nonconductive oxide) for the aforementioned nonconductive layers 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

10. Claims 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et 
al (5,827,783) in view of Ando (6,097,053) and Haller et al (5,804,506). With reference 
to Figs. 7 and 8: Hsia et al teach a semiconductor memory device (cf. column 1 , line 6 
and column 4, lines 12-13) having at least one memory cell having a capacitor cell (cf. 
column 2, line 60-62) formed of multiple layers of glass, said capacitor cell having a 
sidewall surface (cf. Figure 5-8), comprising: at least one capacitor cell 78 (cf. column 6, 
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line 47) having a portion thereof formed by a plurality of layers of nonconductive oxide 
62 (cf. column 5, lines 33-35) and a plurality of layers of non-conductive oxide 64 (cf. 
column 4, line 66 - column 5, line 1), each layer of 64 having at least a portion thereof 
contacting at least a portion thereof contacting of at least one layer of said plurality of 
layers 64 contacting at least a portion of at least one layer of said plurality of layers 62; 
at least one layer 26 (cf. Figure 5 and col. 2, 1. 2) of dielectric material 

(polysilicon is a dielectric material) covering at least the sidewall surface of the 

said capacitor cell; and 

at least one electrode layer 28 (cf. col. 2, 1. 1-1 1) deposited over at least a 

portion of the at least one layer of dielectric material. 

Hsia et al do not necessarily teach the nonconductive oxide layers 62 to be boro- 
phospho silicate glass and the nonconductive oxide layers 64 to be germanium boro- 
phospho silicate glass. However, the use of boro-phospho silicate glass (BPSG) is a 
standard choice for the capacitor side wall material in the semiconductor device art as 
evidenced by the description of the prior art in Ando, while BPSG is widely known to be 
advantageous because of ease of deposition at relatively low temperature, reduced 
stress, and relatively low glass flow temperatures. Furthermore, it has been known for 
years that germanium doping of boro-phospho silicate glass markedly increases the 
etch rate (both wet and dry) of boro-phospho silicate glass, as witnessed by Haller 
(Abstract, fifth and sixth sentence; column 2, lines 65-67, and column 3, lines 17-24; cf. 
also Figs. 2 and 3). 
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Therefore, it would have been obvious to one of ordinary skills in the art to modify 
the invention by Hsia et al at the time it was made so as to select boro-phospho silicate 
glass (B2O3 - P2O5 - Sj02, hence a nonconductive oxide) for the aforementioned at 
nonconductive oxide layers 62, and to select germanium boro-phospho silicate glass 
(also a nonconductive oxide) for the aforementioned nonconductive layers 64. 

Applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

1 1 . Claim 11 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Hsia et 
al, Ando, and Haller et al as applied to claim 9 above, and further in view of Kawakubo 
(5,889,696). As detailed above, claim 9 (on which claim 1 1 depends) is unpatentable 
over Hsia et al in view of Ando and Haller et al, neither of whom, however, specifically 
teach the semiconductor memory device of claim 9 with the further limitation as defined 
by claim 1 1 . 

However, particularly the use ofBSTas a high dielectric in capacitors in 
semiconductor memory devices has long been taught as a means to increase the 
charge storage capacity of capacitors, as witnessed, for example, by Kawakubo et al, 
who teach a semiconductor memory device (cf. Abstract, first sentence) with capacitor 
(cf. Abstract, first sentence) for the very purpose of achieving very high charge storage 
ability through the very high dielectric constant of BST (cf. column 9, lines 58-63). 
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Therefore, it would have been obvious to one of ordinary skills in the art to modify the 
invention by Hsia et al at the time it was made so as to include the further limitation of 
claim 11. 

12. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia et 
al, Ando, and Haller et al as applied to claim 9 above, and further in view of De Boer et 
al (5,930,106 and DERWENT copy, under "Novelty"). As detailed above, claim 9 (on 
which claim 12 depends) is unpatentable over Hsia et al in view of Ando and Haller et 
al, who, however, do not specifically teach the conductive layer to comprise Si-Ge. 

However, Si-Ge has long been taught as semiconductor memory device 
capacitor electrode material for the purpose of high reliability, as evidenced by De Boer 
et al, who teach a Si-Ge capacitor plate for the purpose of achieving high reliability (cf. 
particularly the DERWENT SUMMARY of De Boer et al) in a semiconductor memory 
device capacitor (cf. Abstract, final sentence; column 2, lines 24-28). Therefore, it would 
have been obvious to one of ordinary skills in the art to modify the invention of Hsia et al 
at the time it was made so as to include the further limitation of claim 12. 

Conclusion 

1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free)./ 



JPM 

May 4, 2004 
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